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(57) ABSTRACT 

An air conditioning control apparatus mounted on an electric 
vehicle having a travel battery that Supplies an electric power 
to a travel driving Source, a battery charger that charges the 
travel battery with a power Supply, and an air conditioner that 
conducts air conditioning in a vehicle interior, controls the air 
conditioner. When pre-air conditioning is implemented in a 
state where the battery charger is connected to the power 
Supply, an inrush current generated in a short time when an 
operation of the air conditioner starts is absorbed by both of 
power feeding from the power Supply and power feeding from 
the travel battery, and after the inrush current has been 
absorbed, the air conditioner operates by only the power 
feeding from the power Supply. 
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AIR CONDITIONING CONTROL APPARATUS 
FOR ANELECTRIC VEHICLE HAVING A 
PRE-AIR CONDITIONING FUNCTION 

BACKGROUND OF THE INVENTION 

The present invention relates to an air conditioning control 
apparatus that controls the operation of an air conditioner 
mounted on an electric Vehicle. 
An air conditioner has been proposed which includes a 

so-called pre-air conditioning function that operates the air 
conditioner in advance to conduct air conditioning in a 
vehicle interior before getting on a vehicle, thereby ensuring 
comfort when getting on the vehicle. However, when the air 
conditioner having Such a pre-air conditioning function is 
mounted on an electric Vehicle having a travel battery as a 
travel driving source, the air conditioner implements pre-air 
conditioning to consume an electric power of the travel bat 
tery. Therefore, there is a risk that the amount of charge is 
reduced to decrease a travel distance. Under the circum 
stances, in the electric vehicle of this type, there has been 
proposed that when a battery charger mounted on the electric 
vehicle charges the travel battery with the use of an electric 
power Supplied from an external power Supply, the electric 
power from the external power Supply is Supplied to the air 
conditioner through the battery charger, and the pre-air con 
ditioning is implemented, to thereby Suppress a reduction in 
the amount of charge in the travel battery (refer to JP-A-5- 
147420). 

Incidentally, two types of external power Supplies 
described below are currently used in charging the travel 
battery for the electric vehicle. 
1) A power supply (for example, 100V (15 A), 200V (15A)) 
with a relatively small capacity which is Supplied to residen 
tial outlets 
2) A power supply (for example, three-phase 200V (50 kW) 
with a large capacity which is provided to a quick charger 
located in a battery charging station. 
On the other hand, the air conditioner for the electric 

vehicle is normally equipped with a compressor that operates 
with an electric power, and therefore the electric power starts 
as soon as the air conditioning operation starts. When the 
electric motor starts, an inrush current several times to some 
dozens of times as large as a stationary current is generated. 
Accordingly, when the travel battery is charged by the aid of 
the former power supply with the relative small capacity, 
there is a risk that an excessive load is exerted on the residen 
tial power supply, for example, if the inrush current of the 
electric motor exceeds the capacity of the power Supply. For 
that reason, there is a need to replace the capacity of the 
residential power Supply with a large capacity Sufficient to 
absorb the inrush current in advance. If the power supply with 
Such a large capacity cannot be ensured, the pre-air condi 
tioning cannot be conducted. Therefore, there is room for 
improvement in improving the convenience of a user. 

SUMMARY 

It is therefore an object of the invention to provide an air 
conditioning control apparatus that can Surely implement 
pre-air conditioning while Suppressing a reduction in the 
amount of charge in the travel battery even if the power supply 
with the relatively Small capacity located in housings is used, 
and is advantageous in improvement of convenience and 
comfort. 

In order to achieve the object, according to the invention, 
there is provided an air conditioning control apparatus 
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2 
mounted on an electric vehicle having a travel battery that 
Supplies an electric power to a travel driving source, a battery 
charger that charges the travel battery with a power Supply, 
and an air conditioner that conducts air conditioning in a 
vehicle interior, the air conditioning control apparatus oper 
able to control the air conditioner, wherein, when pre-air 
conditioning is implemented in a state where the battery 
charger is connected to the power Supply, an inrush current 
generated in a short time when an operation of the air condi 
tioner starts is absorbed by both of power feeding from the 
power Supply and power feeding from the travel battery, and 
after the inrush current has been absorbed, the air conditioner 
operates by only the power feeding from the power Supply. 
The pre-air conditioning may be implemented when a 

charge amount condition in which an amount of charge stored 
in the travel battery is equal to or larger than a predetermined 
minimum charge amount is satisfied, and, when it is assumed 
that an amount of feed required for absorbing the inrush 
current is a maximum feed amount, the predetermined mini 
mum charge amount is a value required to compensate for a 
deficit resulting from Subtracting an amount offeed obtained 
by the power Supply from the maximum feed amount. 
The air conditioning control apparatus may include: a com 

munication part that receives a pre-air conditioning instruc 
tion transmitted from a mobile device for ordering implemen 
tation of the pre-air conditioning in the vehicle interior, and 
an operation start control unit determines, when the commu 
nication part receives the pre-air conditioning instruction, 
whether a charging condition that the power Supply is con 
nected to the battery charger, and a charge amount condition 
that an amount of charge stored in the travel battery is equal to 
or larger than a predetermined minimum charge amount are 
satisfied, the operation start control unit that operates the air 
conditioner by the power feeding from the power Supply and 
the power feeding from the travel battery to implement the 
pre-air conditioning, when both of the charging condition and 
the charge amount condition are satisfied. The operation start 
control unit may allow the inrush current generated in a short 
time when the operation of the air conditioner starts to be 
absorbed by both of the power feeding from the power supply 
and the power feeding from the travel battery, and allow the 
air conditioner to operate by only the power feeding from the 
power supply after the inrush current has been absorbed. 
The air conditioning control apparatus may include an 

operation termination control unit that determines whether a 
control termination condition required for terminating the 
operation of the air conditioner is satisfied, during the opera 
tion of the air conditioner, and terminates the operation of the 
air conditioner when determining that the control termination 
condition is satisfied. 
The power Supply may be Supplied from an outlet disposed 

in a housing. 
The air conditioning control apparatus may further include 

a defogger control unit that operates a defogger disposed on a 
glass window of the electric vehicle during implementation of 
the pre-air conditioning. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating a configuration of a 
control system of an electric Vehicle on which an air condi 
tioning control apparatus is mounted, and a mobile device 
that remotely controls the air conditioning control apparatus 
according to an embodiment; 

FIG. 2 is an illustrative diagram of a case in which a battery 
charger, a power Supply, and a quick charge power Supply are 
connected to each other, 
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FIG. 3 is a block diagram illustrating a peripheral configu 
ration of an air conditioner and an air conditioner ECU; and 

FIG. 4 is a flowchart of the operation of the air conditioning 
control apparatus. 

DETAILED DESCRIPTION OF EMBODIMENTS 

Hereinafter, an embodiment of the present invention will 
be described with reference to the accompanying drawings. 
As illustrated in FIG. 1, a vehicle 10 is an electric vehicle, 

and the vehicle 10 has a travel battery 12, a battery charger 14, 
an air conditioner 16, and an air conditioning control appa 
ratus 18 of the present invention mounted thereon. 
The travel battery 12 supplies an electric power to an elec 

tric motor that is a travel driving source not shown, and 
configures a high Voltage power Supply. The battery charger 
14 charges the travel battery 12 with the use of a power supply 
2. In this embodiment, as illustrated in FIG. 2, the battery 
charger 14 includes a first incoming connector 1402 for nor 
mal charging, and a second incoming connector 1404 for 
quick charging. The first incoming connector 1402 for normal 
charging is connected to an incoming connector 402 of a 
dedicated charging cable 4A connected to an outlet of the 
housing. The second incoming connector 1404 is connected 
to an incoming connector 404 of a dedicated charging cable 
4B connected to a quick charging power Supply 6 with a 
high-voltage large capacity disposed in a dedicated charging 
station. The battery charger 14 detects that a power Supply, 
that is, AC10OV or AC200V is applied to the first incoming 
connector 1402, and conducts normal charging at a normal 
charging rate. In the normal charging, a charging time 
required to fully charge the travel battery 12 is, for example, 
about 14 hours (100V) or about 7 hours (200V). Also, the 
battery charger 14 detects that a Voltage across the quick 
charging power Supply 6 is applied to the second incoming 
connector 1404, and quickly charges the travel battery 12 
with the use of the quick charging power Supply 6 at a charg 
ing rate higher than the normal charging rate. In the quick 
charging, a charging time required to charge the travel battery 
12 to 80% of the charging capacity is shorter than that of the 
normal charging, for example, about 30 minutes. 
The air conditioner 16 includes a compressor 1602 for 

cooling, a hot-water heater 1606 for heating, an inverter 1608 
that supplies an electric power to the compressor 1602 and the 
heater 1606 on the basis of the electric power supplied from 
the battery charger 14, a sensor not shown which detects a 
temperature in the vehicle interior, and a blower fan not 
shown which blows air. The compressor 1602 includes an 
electric motor 1604 for driving, and the electric motor 1604 
starts as soon as the air conditioner 16 starts air conditioning 
operation (cooling), whereby the inrush current several times 
to Some dozens of times as large as the stationary current is 
generated. A configuration of the air conditioner 16 is not 
limited to this configuration, but may be arbitrarily config 
ured, for example, by conducting a so-called heat pump sys 
tem that conducts both of cooling and heating by the aid of the 
compressor 1602. 

Prior to description of the air conditioning control appara 
tus 18, a mobile device 20 that remotely controls the air 
conditioning control apparatus 18 for pre-air conditioning 
will be described. In this embodiment, the mobile device 20 
includes a mobile ECU 20A, a communication part 20B, a 
display part 20O, and an operation part 20D. The mobile 
device 20 transmits and receives information through radio 
communication with respect to a communication part 34 
mounted on a vehicle 10, which will be described later, under 
the control of the mobile ECU 20A. The display part 200 
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4 
displays characters, icons, and images according to a display 
signal supplied from the mobile ECU 20A. In this embodi 
ment, the communication part 34 of the vehicle 10 notifies the 
communication part 20B of the mobile device 20 termination 
information indicative of termination of pre-air conditioning 
and the reason of the termination, which will be described 
later, the mobile ECU 20A displays the termination informa 
tion on the display part 20O. The operation part 20D is formed 
of for example, plural operation Switches, and Supplies an 
operation signal to the mobile ECU 20A according to the 
operation of the operation switch. The operation switch is 
arbitrarily configured, for example, a touch panel disposed in 
the display part 20O. The mobile ECU 20A includes a CPU, 
a ROM that stores a control program therein, a RAM as an 
operation region of the control program, and an interface part 
that interfaces peripheral circuits. The mobile ECU 20A oper 
ates by execution of the control program. A remote control of 
the air conditioner 16 is conducted by transmitting a pre-air 
conditioning instruction from the communication part 20B to 
the communication part 34 configuring a part of the air con 
ditioning control apparatus 18, through the operation of the 
operation part 20D. In this embodiment, the pre-air condi 
tioning instruction includes information prescribing opera 
tion conditions as to whether pre-air conditioning is con 
ducted in a heating mode or a cooling mode, and whether 
defogger, which will be described later, is further conducted, 
or not. The prescription of the above operation conditions is 
conducted by displaying an operation menu on the display 
part 20O by the operation of the operation part 20D, moving 
a cursor by the operation of the operation part 2.0D, selecting 
any one of items displayed in the operation menu, and con 
ducting decision operation. In more detail, mode menus of 
AUTO, COOL, HEAT, DEFORGGER, and OFF are set in the 
mobile device20. In the pre-air conditioning, the setting at the 
mobile device 20 is prioritized over the setting on an opera 
tion panel 25 in the vehicle interior. Also, the pre-air condi 
tioning instruction is conducted by operating the operation 
part 2.0D after the above operation conditions are prescribed. 
The mobile device 20 also has a function of an electronic key 
of the vehicle, but its detailed description will be omitted. 

Subsequently, the air conditioning control apparatus 18 
will be described. As illustrated in FIG.1, in the vehicle 10 are 
mounted the travel battery 12, the battery charger 14, and the 
air conditioner 16 as well as an air conditioning ECU 24, an 
EV-ECU 26, a charging ECU 28, an integrated ECU 30, a 
remote controller ECU 32, the communication part 34, an IG 
switch 36, a shift position sensor 38, a hood opening and 
closing sensor 40, a door opening and closing sensor 42, a seat 
heater 44, and arear defogger 46. The air conditioning control 
apparatus 18 includes the air conditioning ECU 24, the EV 
ECU 26, the charging ECU 28, the integrated ECU 30, the 
remote controller ECU32, the communication part 34, the IG 
switch 36, the shift position sensor 38, the hood opening and 
closing sensor 40, and the door opening and closing sensor 
42. 

Each of the air conditioning ECU 24, the EV-ECU 26, the 
charging ECU 28, the remote controller ECU 32, and the 
integrated ECU 30 includes a CPU, a ROM that stores a 
control program therein, a RAM as an operation region of the 
control program, and an interface part that interfaces periph 
eral circuits. Each ECU operates by execution of the control 
program. Also, the air conditioning ECU 24, the EV-ECU 26, 
the charging ECU 28, the remote controller ECU 32, and the 
integrated ECU 30 are connected to each other through a bus 
22 indicated by a double line in FIG. 1, so as to deliver 
information to each other. The bus 22 includes a CAN (con 
troller area network) bus 22, and a bus lower in level than the 
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CAN bus 22. The EV-ECU 26 is connected with the shift 
position sensor 38, and the integrated ECU 30 is connected 
with the IG switch 36, the hood opening and closing sensor 
40, and the door opening and closing sensor 42. 
As illustrated in FIG. 3, the air conditioning ECU 24 con 

trols the air conditioner 16 so that a room temperature reaches 
a set temperature. More specifically, the air conditioning 
ECU 24 controls the inverter 1608 and the blower fan on the 
basis of the detection result of the above sensor. The air 
conditioning ECU 24 is connected with the operation panel 
25 disposed at an appropriate place in the vehicle interior. The 
operation panel 25 includes an operation part 25A and a 
display part 25B. The operation part 25A includes operation 
Switches for conducting changeover of cooling and heating, 
temperature setting, airflow setting, changeover of blast 
modes such as FACE, FOOT, and DEF, and changeover of 
inside and outside air. The display part 25B displays the 
operation conditions of the air conditioner 16 (stop, cooling, 
heating), and the above set contents by the aid of characters or 
icons. The operation part 25A and the display part 25B are 
also controlled by the air conditioning ECU 24. 

The EV-ECU 26 electronically controls the entire vehicle 
10. In this embodiment, the EV-ECU 26 has a function of 
Supplying a control signal to an input terminal of an air 
conditioning relay 45 that controls on and off of a power 
Supply of the air conditioner 16. Also, the air conditioning 
relay 45 also has a function of a seat heater relay that controls 
operation and non-operation of the seat heaters 44 disposed in 
a driver's seat and a passenger seat. That is, when the EV 
ECU 26 enables the above control signal, an output terminal 
of the air conditioning relay 45 is closed, the power supply of 
the air conditioner 16 turns on, and the seat heater 44 operates. 
A manual switch 4402 renders the function of the seat heater 
44 disposed at an appropriate place in the vehicle interior, 
valid or invalid. The seat heater 44 can operate only when the 
manual switch 4402 is closed. A power supply supplied to the 
seat heater 44 through the output terminal of the air condi 
tioning relay 45 is Supplied from an accessary battery not 
shown. 
The charging ECU 28 controls the operation of charging 

the travel battery 12 through the battery charger 14. Also, the 
charging ECU 28 monitors the amount of charge in the travel 
battery 12 through the battery charger 14, and calculates a 
ratio of the amount of charges to a full charge of 100%. Also, 
the charging ECU 28 controls the battery charger 14 to selec 
tively use, as an electric power to be Supplied to the air 
conditioner 16, both the electric powers of the power supply 
2 and the travel battery 12, the electric power of only the 
power supply 2, or the electric power of only the travel battery 
12. 
The integrated ECU 30 controls various accessories 

mounted on the vehicle 10. 
In this embodiment, the integrated ECU 30 has a function 

of Supplying the control signal to an input terminal of a rear 
defogger relay 47 that control the operation and non-opera 
tion of the rear defogger (heater) 46 for fog removal, which is 
disposed on a rear glass. That is, when the integrated ECU30 
renders the above control signal valid, an output terminal of 
the relay 47 is closed, and the rear defogger 46 operates. In 
this example, the output terminal of the air conditioning relay 
45 is connected to the input terminal of the rear defogger relay 
47. Accordingly, the rear defogger relay 47 can operate only 
when the air conditioning relay 45 is closed. That is, the rear 
defogger 46 can operate. An electric power to be supplied to 
the rear defogger 46 through the output terminal of the rear 
defogger relay 47 is Supplied from an accessary battery not 
shown. Also, in this example, the rear defogger 46 disposed 
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6 
on the rear glass will be described. However, the same con 
figuration can be also applied to defoggers disposed on glass 
windows other than the rear glass. 
The communication part 34 transmits and receives infor 

mation through radio communication with respect to the 
communication part 20B of the mobile device 20 under the 
control of the remote controller ECU 32. The remote control 
ler ECU 32 executes control operation, which will be 
described later, upon receiving the pre-air conditioning 
instruction transmitted from the mobile device 20 through the 
communication part 34. 
The IG switch 36 detects switching positions of OFF, ACC 

(accessary usable position), and ON (vehicle 10 travelable 
position). The shift position sensor 38 detects a position of a 
shift lever. The hood opening and closing sensor 40 detects an 
open and close State of a hood that opens and closes an engine 
room. The door opening and closing sensor 42 detects an 
open and close state of doors disposed in the vehicle 10. The 
position of the IG switch 36, and the detection results of the 
hood opening and closing sensor 40 and the door opening and 
closing sensor 42 are supplied to the remote controller ECU 
32 through the integrated ECU 30 via the bus 22. The detec 
tion result of the shift position sensor 38 is supplied to the 
remote controller ECU32 through the EV-ECU26 via the bus 
22. 

Subsequently, the operation of the air conditioning control 
apparatus 18will be described with reference to a flowchart of 
FIG. 4. In the following example, there is described a case in 
which after a parked vehicle 10 starts to be charged with the 
power Supply 2, a user transmits a pre-air conditioning 
instruction by the aid of the mobile device 20. When the 
power Supply 2 or a quick charging power Supply 6 is con 
nected to the first and second incoming connectors 1402 and 
1404, the battery charger 14 detects this connection and Sup 
plies a start signal to the charging ECU 28 (Step S10). Upon 
receiving the start signal, the charging ECU 28 starts from a 
sleep state (Step S12). Then, the charging ECU 28 controls 
the battery charger 14, and charges the travel battery 12 with 
the power Supply 2 or the quick charging power Supply 6 
(Step S14). On the other hand, the remote controller ECU 32 
monitors whether the pre-air conditioning instruction trans 
mitted from the integrated ECU 30 has been received, or not 
(Step S16). 

If the pre-air conditioning instruction has been received, 
the remote controller ECU 32 determines whether a charging 
condition that the travel battery 12 is charged by the battery 
charger 14 is satisfied, or not (Step S18). More specifically, 
the remote controller ECU 32 determines whether the charg 
ing condition is satisfied, or not, on the basis of information 
on the operation condition of the battery charger 14, which is 
obtained from the charging ECU 28through the bus 22. In this 
embodiment, the remote controller ECU 32 determines that 
the charging condition is satisfied if the charging operation is 
executed by the aid of the power supply 2. The remote con 
troller ECU 32 determines that the charging condition is not 
satisfied if the charging operation is executed by the aid of the 
quick charging power Supply 6. That is, when the first incom 
ing connector 1402 and the incoming connector 402 are con 
nected each other to start the charging ECU 28, that is, when 
the power Supply 2 is connected to the battery charger 14 to 
satisfy the charging condition, even if the charging operation 
has been completed, the satisfaction of the conditions is main 
tained if the first incoming connector 1402 and the incoming 
connector 402 are connected to each other. When the quick 
charging power Supply 6 is used, the pre-air conditioning is 
not conducted. The reason is that since the travel battery 12 



US 9,340,090 B2 
7 

produces heat during the quick charging operation, the travel 
battery 12 is cooled by the aid of the air conditioner 16. 

If the charging condition is satisfied, the remote controller 
ECU 32 determines whether a charge amount condition that 
the amount of charge stored in the travel battery is equal to or 
larger than a predetermined minimum charge amount is sat 
isfied, or not (Step S20). More specifically, the remote con 
troller ECU 32 determines whether the charge amount con 
dition is satisfied or not, on the basis of whether the amount of 
charge in the travel battery, which is obtained from the charg 
ing ECU 28 via the bus 22, is equal to or larger than the 
minimum charge amount, or not. The minimum charge 
amount can be set as described below. That is, when the 
amount offeed required for absorbing the inrush current is a 
maximum feed amount, the minimum charge amount is set to 
a value required to compensate for a deficit obtained by 
subtracting the amount offeed obtained by the power supply 
2 from the above maximum feed amount. 

If the charging condition is satisfied, the remote controller 
ECU 32 determines whether operation enable conditions 
required for allowing the air conditioner 16 to execute the air 
conditioning are satisfied, or not (Step S22). The operation 
enable conditions are exemplified, for example, the following 
conditions. If all of the following conditions are satisfied, the 
operation enable condition is satisfied. 
1) The IG switch 36 is at an OFF position. 

This is because the vehicle 10 needs to be parked while 
charging. 
2) The shift position detected by the shift position sensor 38 is 
P (parking). 

This is because the vehicle 10 needs to be parked while 
charging. 
3) The open and close state of the hood, which is detected by 
the hood opening and closing sensor 40 is closed. 

This is because safety against the fan of the air conditioner 
16, which operates within the engine room, is ensured by 
closing the hood. 
4) All of the open and close states of the doors of the vehicle 
10, which are detected by the door opening and closing sensor 
42, are closed. 

This is because the air conditioning by the air conditioner 
16 is made effective. 

If the conditions are not satisfied in Steps S18, S20, and 
S22, the processing is returned to Step S10. 

If all of the three conditions of the charging condition, the 
charge amount condition, and the operation enable conditions 
are satisfied, the remote controller ECU 32 turns on the air 
conditioning relay 45 through the EV-ECU 26. Then, the 
remote controller ECU 32 controls the battery charger 14 to 
feed electric power to the air conditioner 16 with the use of the 
power supply 2 and the travel battery 12 (Step S26). As a 
result, an inrush current generated in a short time when the 
operation of the air conditioner 16 starts is absorbed by both 
of power feeding from the power Supply and power feeding 
from the travel battery. Then, after the inrush current has been 
absorbed, the remote controller ECU 32 controls the battery 
charger 14 to feed electric power to the air conditioner 16 with 
the use of only the power feeding from the power supply 2 
(Step S28). In this case, the remote controller ECU 32 Sup 
plies the operation contents such as heating, cooling, and 
dehumidification included in the pre-air conditioning instruc 
tion received from the mobile device 20 to the air condition 
ing ECU 24. The remote controller ECU 12 controls the air 
conditioner 16 on the basis of the Supplied operation contents. 
As a result, the pre-air conditioning is implemented. When 
the air conditioning relay 45 turns on in Step S24, the seat 
heater 44 operates if the manual switch 4402 is on. 
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Further, the remote controller ECU 32 determines whether 

the mode at the time of starting the pre-air conditioning, 
which is received from the mobile device 20, is set to a 
DEFOGGER mode, or not (Step S30). If the determination is 
yes, the remote controller ECU 32 instructs the integrated 
ECU 30 to execute the defogger operation whereby the inte 
grated ECU 30 turns on the rear defogger 46 to execute the 
operation of the rear defogger 46 (Step S32). Then, the remote 
controller ECU 32 determines whether a control termination 
condition required for terminating the operation of the air 
conditioner 16 is satisfied, or not, during the operation of the 
air conditioner 16 (Step S34). The control termination con 
dition is exemplified by, for example, the following condi 
tions, and if at least one of the following conditions is satis 
fied, the control termination condition is satisfied. 
1) A stop instruction for stopping the pre-air conditioning, 
which is transmitted from the mobile device 20, is received by 
the communication part 34. 
2) At least one of the above operation enable conditions is not 
satisfied. 
3) A predetermined time elapses. This is because the con 
sumption of the travel battery 12 is suppressed. 
4) A defect occurring in a control system of the vehicle 10 is 
detected. 

If the remote controller ECU 32 determines that the control 
termination condition is satisfied, the remote controller ECU 
32 terminates the operation of the air conditioner 16 (Step 
S36). More specifically, the remote controller ECU 32 turns 
off the air conditioning relay 45 through the EV-ECU 26. As 
a result, power feeding from the travel battery 12 to the air 
conditioner 16 stops. In this situation, if the rear defogger 46 
operates, the rear defogger 46 does not also operate because 
the air conditioning relay 45 turns off. 
The remote controller ECU 32 transmits termination infor 

mation including a fact that the pre-air conditioning has been 
terminated and areason why the pre-air conditioning has been 
terminated, to the mobile device 20 through the communica 
tion part 34 (Step S38). The reason of termination may be 
information indicative of the contents corresponding to the 
respective control termination conditions, which is exempli 
fied by, for example, the following information. 
1) The pre-air conditioning stops in response to an instruction 
for stopping the mobile device 20. 
2) Because the pre-air conditioning time exceeds a predeter 
mined value, the pre-air conditioning stops. 
3) Because a defect is detected in the vehicle, the pre-air 
conditioning stops. In the case of 3), there are the following 
reasons. A defect occurring in the control system of the 
vehicle 10 is detected. The IG Switch 36 is out of the OFF 
position. The shift position is out of P (parking). The hood is 
opened. The door is opened. 

In this embodiment, an operation start control unit is con 
figured by the remote controller ECU 32 that executes Steps 
S16 to S28. Also, an operation termination control unit is 
configured by the remote controller ECU 32 that executes 
Steps S34 and S36. Also, a defogger control unit is configured 
by the remote controller ECU 32 that executes Steps S30, 
S32, and S36. 

According to this embodiment, if all of the three conditions 
of the charging condition, the charge amount condition, and 
the operation enable conditions are satisfied, the air condi 
tioner 16 operates due to power feeding from the power 
supply 2 and power feeding from the travel battery 12 to 
implement the pre-air conditioning. In this situation, an 
inrush current generated in a short time when the operation of 
the air conditioner 16 starts is absorbed by both of power 
feeding from the power Supply 2 and power feeding from the 
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travel battery 12. Then, after the inrush current has been 
absorbed, the air conditioner 16 operates by only the power 
feeding from the power Supply 2. Accordingly, even if the 
power Supply with the relatively small capacity located in 
housings is used, the pre-air conditioning can be Surely imple 
mented while Suppressing a reduction in the amount of charge 
in the travel battery without exerting an excessive load on the 
residential power Supply, and convenience and comfort are 
advantageously improved. Also, in this embodiment, since 
the defogger disposed in the glass window of the vehicle 
operates during implementation of the pre-air conditioning, 
fog on the glass window can be removed before getting on the 
vehicle, and therefore convenience and comfort are further 
advantageously improved. 
What is claimed is: 
1. An air conditioning control apparatus mounted on an 

electric vehicle having a travel battery that supplies an electric 
power to a travel driving Source, a battery charger that charges 
the travel battery with an external power Supply, and an air 
conditioner that conducts air conditioning in a vehicle inte 
rior, the air conditioning control apparatus operable to control 
the air conditioner, the air conditioning control apparatus, 
comprising: 

a processor; and 
a storage unit that stores a program, that implements pre air 

conditioning, executed by the processor, 
the program causes the processor to: 
(a) determine that the battery charger is connected to the 

external the power Supply: 
(b) determine whether a charge amount condition in which 

an amount of charge stored in the travel battery is equal 
to or larger than a predetermined minimum charge 
amount, process (b) including, when an amount of 
power feed required for absorbing the inrush current is a 
maximum power feed amount, obtaining the predeter 
mined minimum charge amount required to compensate 
for a deficit by subtracting an amount of power feed 
obtained by the power Supply from the maximum power 
feed amount; 

(c) when (a) and (b) are satisfied, power feed, to the air 
conditioner, simultaneously from the power Supply and 
from the travel battery only for a time period during 
which an inrush current is generated to absorb the inrush 
current; and 

(d) after the inrush current has been absorbed, cause the 
power to be fed to the air conditioner only from the 
power Supply. 

2. The air conditioning control apparatus according to 
claim 1, further comprising: 

a communication part that receives a pre-air conditioning 
instruction transmitted from a mobile device for order 
ing implementation of the pre-air conditioning in the 
vehicle interior. 

3. The air conditioning control apparatus according to 
claim 2, wherein 

the program causes the processor to determine whether a 
control termination condition required for terminating 
the operation of the air conditioner is satisfied, during 
the operation of the air conditioner, and terminate the 
operation of the air conditioner when determining that 
the control termination condition is satisfied. 

4. The air conditioning control apparatus according to 
claim 1, wherein the power Supply is Supplied from an outlet 
disposed in a housing. 

5. The air conditioning control apparatus according to 
claim 2, wherein the power Supply is Supplied from an outlet 
disposed in a housing. 
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6. The air conditioning control apparatus according to 

claim 3, wherein the power Supply is Supplied from an outlet 
disposed in a housing. 

7. The air conditioning control apparatus according to 
claim 1, further comprising: 

a defogger control unit that operates a defogger disposed 
on a glass window of the electric Vehicle during imple 
mentation of the pre-air conditioning. 

8. The air conditioning control apparatus according to 
claim 2, further comprising: 

a defogger control unit that operates a defogger disposed 
on a glass window of the electric Vehicle during imple 
mentation of the pre-air conditioning. 

9. The air conditioning control apparatus according to 
claim 3, further comprising: 

a defogger control unit that operates a defogger disposed 
on a glass window of the electric Vehicle during imple 
mentation of the pre-air conditioning. 

10. The air conditioning control apparatus according to 
claim 4, further comprising: 

a defogger control unit that operates a defogger disposed 
on a glass window of the electric Vehicle during imple 
mentation of the pre-air conditioning. 

11. An air conditioning control apparatus mounted on an 
electric vehicle having a travel battery that supplies an electric 
power to a travel driving source, a battery charger that charges 
the travel battery with an external power Supply, and an air 
conditioner that conducts air conditioning in a vehicle inte 
rior, the air conditioning control apparatus operable to control 
the air conditioner, the air conditioning control apparatus. 
comprising: 

a processor; and 
a storage unit that stores a program, that implements pre-air 

conditioning, executed by the processor, 
the program causes the processor to: 
(a) determine whether pre-air conditioning is implemented 

in a state where the battery charger is connected to the 
external power Supply: 

(b) determine whether a charge amount condition in which 
an amount of charge stored in the travel battery is equal 
to or larger than a predetermined minimum charge 
amount, process (b) including, when an amount of 
power feed required for absorbing the inrush current is a 
maximum power feed amount, obtaining the predeter 
mined minimum charge amount required to compensate 
for a deficit by subtracting an amount of power feed 
obtained by the power Supply from the maximum power 
feed amount; 

(c) determine whether an operation enable condition 
including a condition that the electric vehicle has been 
parked is satisfied; 

(d) when (a)-(c) are satisfied, power feed to the air condi 
tioner, simultaneously from the power Supply and from 
the travel battery only for a time period during which an 
inrush current is generated to absorb the inrush current, 
and 

(e) after the inrush current has been absorbed, cause the 
power to be fed to the air conditioner only from the 
power Supply, wherein 

the operation enable condition includes at least one of 
determining that an ignition Switch is at an OFF position, 
determining that a shift position of a transmission is in a 

parking position, 
a condition of determining that a hood of the electric 

vehicle is closed, and 
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a condition of determining that all doors of the electric 
vehicle are closed. 
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